A 10-fold improvement in the signal-to-noise (S/N) ratio of an optically encoded silica particle-based immunoassay 11 was achieved through incorporating a protein resistant poly(ethylene glycol) (PEG) surface layer and optimizing 12 antibody immobilization conditions. PEG was activated using 2,2,2-trifluoroethanesulfonyl chloride (tresyl) and 
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Immunoassays use the specific interactions of antibodies and 26 antigens for the discovery, detection, and monitoring of biological 27 processes which express a distinctive proteomic "biomarker" 28 signature. They are increasingly important as medical and re- 29 search tools and are commonly employed in the detection of 30 pregnancy, diabetes, 1 and HIV, 2 to mention only a few current 31 applications. Of key interest, however, is the development of 32 immunoassays for the early detection of cancer. Early diagnosis 33 and treatment of cancer is believed to be the most promising 34 means for improving patient quality of life and survival rates.
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Early stage (premetastasis) treatment for a variety of cancers 36 (melanoma, colon, cervical, and ovarian cancers) is associated 37 with better patient 5 year survival rates, a difference of less than 38 25% to greater than 90%. 5 To date a number of cancer biomar- to-noise (S/N) ratios which give rise to poor assay confidence.
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Materials and Methods
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Particle Synthesis, Surface Modification, and Activation.
132
A 4.60 μm portion of organosilica particles were synthesized using As shown in Figure 3A ,B, the detection limits of antigen spiked 399 in PBS buffer and 50% human serum for both assay orientations for the pAb capture orientation, and 2. (9), and 50% human serum/50% PBS buffer (2). The assay dynamic ranges are determined by nonspecific adsorption of display agents onto PEGylated particle platform surface (background noise, )), and unmodified particles (expected maximum signal, ().
